A molecular approach to retinal neural networks.
Our understanding of the computations carried out by neural networks in the central nervous system is limited by our incomplete knowledge of the diversity of cell types and the multiplicity of their functions. In the retina, over fifty cell types encode the spatial, temporal, and chromatic parameters of the incoming light stimuli to generate the messages of action potentials that travel to the brain along the fibers of the optic nerve. We have combined molecular techniques with microscopy and electrophysiology to study a rare cell type in the retina, the dopaminergic amacrine (interplexiform cells). These neurons were labeled in transgenic mice with human placental alkaline phosphatase so that they could be identified in vitro for patch-clamping and analysis of gene expression by single-cell RT-PCR and cDNA array profiling. We have thus demonstrated that the retinal dopaminergic neurons spontaneously generate action potentials in a rhythmic fashion, release dopamine over their entire surface, establish GABAergic synapses and contain proteins whose existence went undetected with more conventional techniques.